A new unsymmetrical photochromic 1-(2-methyl-3-benzothienyl)-2-[2-methyl-5-(4-ethyl benzoate)-3-thienyl]perfluorocyclopentene (1o) has been synthesized, and properties of this photochromic compound which includes fluorescence, and photochromism in both methanol solution and PMMA amorphous film have been systematically investigated. The results demonstrated that its photochromic behaviors could be modulated by UV/Vis light, changing from colorless to orchid in methanol solution. These properties are useful for rewritable optical recording or photos witches.
INTRODUCTION
With the development of phtochromism compounds, diarylethene derivatives as the most promising candidates has received considerable current attention due to their excellent fatigue resistance, expeditious response and high reactivity in the solid state [1] [2] [3] [4] [5] .In the past several decades, several various fluorescent molecular switches based on diarylethene derivatives have gained numerous interest, such as single molecular optical switches or optical memories [6, 7] , To the best of our knowledge, diarylethenes with heterocyclic groups, for instance, thiophene [8, 9] , benzothiophene [10] , indole [11] ,benzofuran [12] , exhibit more excellent and different properties compared with the parent diarylethene. Therefore, considerable efforts have been attempt to synthesis lots of diarylethene derivatives which contains a range of heteroarylunits.
In this paper, we synthesized a new unsymmetrical diarylethene bearing benzothiophene and thiophene moieties, named 1-(2-methyl-3-benzothienyl)-2-[2-methyl-5-(4-ethylbenzoate)-3-thienyl]perfluorocyclopentene(Scheme1), and some of its optical properties were investigated in detail, such as UV-Vis absorption spectra, fluorescence spectra in methanol solution and in PMMA amorphous film. 
EXPERIMENTS
The synthesis route for diarylethenes 1o was shown in Scheme 2, intermediate product1-(2-methyl-3-benzothienyl)-2-[2-methyl-5-(4-benzoic acid)-3-thienyl]perfluorocyclopentene6was synthesized according to the same procedures reported by Li et al [13] .A catalytic mount of acetic acid were dissolved in anhydrous ethanol (10 mL) and the solution was heated to reflux for 6 h. Then, remove the solvent under reduced pressure, and use dichloromethane to extract the mixture. Nest, using brine and water to wash the organic layer, after dried over by anhydrous Na2SO4 and evaporated to dryness under reduced pressure, the crude product 1o was obtained. The crude product was purified by column chromatography on silica gel chromatography column with petroleum ether/ethyl acetate (10/1) as the eluent to purify the crude product, finally received the compound 1o (0.51 g, yield: 90%). 
RESULTS AND DISCUSSION

Photochromism in Solution And PMMA
When alternative irradiation with UV and visible light, the diarylethene1ocould undergo a reversible reaction in both methanol solution (2.0×10-5 mol L-1) and in PMMA film (10%, w/w).The absorption spectra and color change of compound1oare shown in Figure 1 , which induced by photo irradiation for both conditions at room temperature. As shown in (Figure 1A ), there is a sharp absorption peak which at 313 nm (εmax = 3.2×104L mol-1 cm-1) of compound 1o in methanol. After irradiation with light of 297 nm, the initial peak decreased while a new visible absorption band centered at 549 nm (εmax = 1.6 ×104 L mol-1 cm-1)emerged which indicating the formation of the closed-ringisomer 1c, and this change also accompanied with the color turned orchid from colorless. Reversely, when irradiation with visible light, the colored solution 1c could become clear which was attributable to its recovering the original ring-opened isomer 1o. What's more, the diarylethene 1o exhibited favorable photochromism properties in PMMA amorphous film ( Figure 1B ).Upon irradiation with light of 297 nm, the absorption maximum of isomer1ccould be observed at 564 nm and the color turned orchid correspondingly. In the reverse reaction, the orchid color could be completely bleached by irradiation with visible light. 
Fluorescence in Solution And PMMA
In this work, the fluorescence properties of diarylethene 1o were measured both in solution and in PMMA film at room temperature. The fluorescence emission spectra of diarylethene 1oboth in methanol solution(2.0×10-5 mol L-1 ) and in PMMA film are shown in Figure 2 . The maximum mission wavelength of 1o was observed at 461 nm when excited at 300 nm in solution, while in PMMA film the compound was exhibited at 447 nm when excited at same wavelength. 
Optical Recording Properties
Using diarylethene 1c as the recording medium, optical recording was performed. Diarylethene1c was mixed with poly methyl methacrylate (PMMA) to coat the substrates by the spin-coating, and then applied to optical recording of 650 nm (105 mW) He-Ne laser beam by the solid immerse lens. The optical recording of the patterns recorded on the film are shown in Figure 3 . The size of recording marks was about 20 μm. The result demonstrated that the photochromic diarylethene can be used in high capacity optical storage. 
CONCLUSIONS
In conclusion, the unsymmetrical photochromic diarylethene 1odescribed here was synthesized and it showed good reversible photochromism behavior in methanol solution and PMMA film (10%, w/w). In addition, it exhibited a good fluorescent switch. The results will be useful for the synthesis and design of new functional photoactive diarylethene derivatives.
